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1. Introduction

1.1 Purpose of this document

This document belongs to a group of deliverables that aim to showcase the implementation aspects
that were fulfilleduntil the first 24 months of the project for the preparation of the alpha versions of
Fff GKS 5Lhb9Qa O2YLRY 8ngthat @re éxpréssed K NHideBK 2DSNT 5 £ h
ecosystem(Figurel) this document focuses on the first compona¢noted as Earth Observation

(EO) componenand in specific on one of the demonstrated solutions, which is the generafion
successful drone flights and the generation of accurate, georeferenceHigimResolution (VHR)
images. The developed drone platform is planned to be used in both pilobdsimations in the
jurisdictions of theNational Paying Agency under the Ministry of Agriculture of the Republic of
Lithuania(NMAY and Cyprus Agricultural Payments Organisation (CAR@) a successful outcome

to be the real assistance of the collected data to the rest of the EO component data, e.g. S&ntinel
images and the VHR complementary satellite data provided by the ESA Data Warehouse Mechanism,
and generated agricultural prodts, such as the identification of the Ecological Focus Areas (EFAS),
and the Land Cover/Land Use (LCLU) and any other potential nmlikenaximum value of this drone
platform solution will be a significant improvement in spatial accuracy and thematigistency of

the aforementioned products, giving accurate estimations in 1m or less and overctiraiadditional
limitationsthat optical sensors have, which is the inability to penetrate clouds

o SENTINEL

= . 3’_ 8| S e Y -,: i apfe e - Shatl .
/) ;
)/ = e < ; . v;..:
g In-situ component Green Accountability
component
EO component

Explote the capabilities of EO data Intelligent tool assisting Monitoring Farmers compliance
(satellite & UAV) farmers and EO products and Environmental impact

Figurel: Tools that have beemsed and developed, comprising the DIONE ecosystem. Highlighted with the red box is the
component that will be analysed in the current document.

Eventually, through this deliverable, a brief overview will be given on the preparation phase and the
organisaton of test flights to ensure that the whole system is functional for the real demonstrations.
Additional descriptions and a atesign process will be depicted, enlightening the collaborative nature

of this task. Under this conceptefinitions of pilot aeas for both Lithuania and Cyprus were identified

Ay 2NRSNJ G2 YSSi dza SinvEdnbedd liepefitibds an8pédifisdatésdvheeSt £ | &
the flights were scheduled to take plac&he subsequent analysis is given for the demonstration of

the flight campaigns, the collection of the ground control points (G&R$}the 3D reconstruction of

the image orthomosaicFinally, obstacles to the abovementioned activities due to the weather
conditions and the adopted solutions to overcome these limitatiare also presentedA

1 https://www.nma.lt/index.php/support/direckpayments/696

2 http://www.capo.gov.cy/capo/capo.nsf/inde gr/index gr?OpenDocument
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complementary step of this analysis is to reveal the processing flow that was developed for the
integration of the drone imageries with the overall EO data processing cycle.

1.2 Intended readership

This deliverable is intended fpublic useaiming to informrelevant stakeholdersn the drone flight
campaigns that were conducted, and under which process the drone initial images were processed in
order to generate the VHR orthomosaic products. In addition, from a general dissemisatitegy

point of view, it may also be useful for other H2020 projects

1.3 Relationship with other deliverables in DIONE

The current report is built based on tihequirementsanalysis that was presented @eliverableD3.1
"Analysis of the Software speciitions”, submitted in M8, where a preliminary analysis was
conducted regarding the hardware and software specifications with which the DIONE Unmanned
Aerial Vehicle (UAV) platform was designed, and successful and secure drone flights that will be
presental in the following chapters were implemented.

1.4 Structure of this Document

This document is organised into 7 chapters, whose description is summarised through the following
bullet points.

1 Chapter 1- Introduction: containing a short intraand overviewof this document and its
relation with any former deliverable(s).
1 Chapter 2- Drone platform and workflowDescribing the design architecture of the drone
LX F GF2NY O2yairadAiya 2F GKS 2y GKS FASE-R LINROS
softwarecomponents and the generation of the georeferenced image orthomosaics.
1 Chapter 3- Preparation phaséllustrating all theoffline organisation details that had to be
arranged for the finalisation of the regions of interest, where the drone flights were taken
place, andthe number of repetitions, and the specific datdhe necessary steps for the
collection of the ground contl points specifying as well the characteristics of the equipment
that will be used. Additionahformation is given regarding the risks that the drone operator
had to consider in terms of the COVID pandemicLast but not least, thehapter describes
the arrangement of a test flight in outdoor caitidns, ensuring that the processing flow was
well-defined and the operator is able to generate an accurate and -gighity result,
eliminating anypotential obstacle that could be faced during the offidedne flights.
1 Chapter4 - Drone flight campaigndllustrating theconduction of the drone flight campaigns
that were conducted in theegions of interesin Cyprus and Lithuania
1 Chapter 5 Present the evaluation methods that were conducted ensuringpittevision of
orthomosaic VHR products at high quality.
 Chapter6-LYydSaNI GA2Y gA0K (GKS 9h OmYind2wiStyed Qa R
analysis that was given in deliverable 3.4, in this document, a short presentation is given of
the processingltain that was developed for the image transformation and ingestion to the
whole EO solution.
1 Chaptes7 and 8¢ The final chaptes complement the abovementioned analysis, illustrating
how the implemented solutionfulfil the requirements and specificationsy R G KS 5L hb 9
overall ambition, as they have been defined in deliveral2.1 andD3.1, and concluding
with any recommendatios related to future improvements.

Page |9




H2020SPACR019 D3.6Report on Drones/multicopters platform implemented and deployed

2. Drone platform and workflow

2.1 Overview of the designed drone workflow and construction of
VHR images

The following sections will attempt to give a thorough view regarding the individual steps that
comprise the conduction of the drone flights and the synthesis of the 2D VHR orthomosaics. The
descriptions will be in line with the UAV platform design asai$ wescribed within the D3.1 and will
mention any additional information, change and simplification that was implemented in the
operational procesdrigure? depicts the total workflow where the collected data of the flight process

are exploited to extract orthomosaics of the areas of interest.

Flight process

a
| === |Qmitycheck N Storage disk ‘
I
L I -
Post process
r L L 4
Interior camera [Exteriororiemationl [ RGB images ]

parameters

Quantitative evaluation

[Digtal Surface M‘odel (DSM)}->{ Orthoimages |->{ O'ﬂ“”"":“": ]_:_' RESTful API
: )

y A4 |
Qualitative Qualitative |
|
|

evaluation evaluation

Figure2: Total workflow where the collected data of the flight process are exploitegttact orthomosaics of the areas of
interest
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2.1.1 Design the flight process workflow
The architecture design of the Unmanned Aerial Vehicle system is mainly based on three basic
O2YLRyYySyiday A0 GKS FSNAFf dzy Yl yy SR tralir and fi)2aNY o6 ! |
mobile/tablet device in which the corresponding software for controlling and mission planning is
installed. Table 1 describes thehardware and software&components that contribute to the flight
processadding any further information that was gained from the operational deploymetii@UAV
platform.

Tablel: Components of the UAV platform that contribute lhe flight process

In the context of DIONE, an unmanned quadcopter platform is utilised. ¢
characteristics of the UAV are: i) GNSS/GPS receiver, iigfgence, iii)
extraction of georeferenced images embodying the exterior informatior
eachimage as *.EXIF format, etc.

¢tKS tAf20Qa NBY2GS O2y(iNRftSNI Aa&
all the information regarding communication and navigation, contains
control Ul for the UAV and handles tfiigiht planning.

tAf20Qa

Controller

It is responsible for communication and navigation, containing the control
Mobile/tablet Interface (Ul) for the UAV and handles the flight planning. In this device

device corresponding software for controlling (DJI Go app, Otil#lugin) and missio
planning (Pix4Dcapture) are installed.

A highresolution RGB camera and a gimbal exist at the payload of the U/

Determining the aforementioned components, a process of taking aerial photos with the UAV
platform using the drone can be carried olr. particular, before the initiation of the flight mission,

the firmware on the aircraft and the remote controller hashie properly configured, establishing the
communicationi 2 SaidlofAakK GKS ySOSaal NBE O2YYdzyAOlI A2y
D2 FLIL¥E OKGGLIAYKKLIELFE2PI223f SPO02YKAaG2NBk LA KRS
(https://www.pix4d.cor k LINE RdzO G k LA En RO LJG dzNB 0 I YR Ada 02
(https://play.google.com/store/apps/details?id=com.pix4d.plugindji), are open accessed software, as

our will was to develop a viable solution that could be easily applied and after the end of fleetpro

¢KS a5WL D2 LI A& NBalLkRyairofS G2 aSd LI NIFYSQHS
battery critical warnings, iii) video transmission channels and iv) gimbal camera setting (brightness,

O2 y (i NI & (i Pix4Bcapfuced | ¢f K & gadamete?s c@ncerning automatic flight plan missions,

AyOft dzZRAYy3a GKS SESOdziAazy 2F LkRfé3dz2zy FfAIKG LI Fya
Gt AENS5O0OF LI dzNBE F2NJ GKS fFGGSNI (2 Sadl of mtheK £ Ay
mobile/tablet device and the UAV Remote Controller. It should be noted that the two controlling
software, e.g. DJI Go and Ctrl+DJI require exclusive access to the USB interface of the mobile/tablet
device in order to communicate with the UAV Remotaitoller.

The connection of the aforementioned components is also reveaddgure2. Additionally,Figure
3Frigure4 andFigures depict respectively: i) the companion app for Pix4Dcapture (Ctrl+DJI), ii) the home
screen of Pix4Dcapture in which we can create new missions or navigate to existing ones, iii) an
example project containing its related missions, iv) an example of a fiigggion through the
Pix4Dcapture alongvith several mission parameters (camera information, percentage overlap,
heights, etc).

During the flight the following issues should be taken into account:
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1 Weather conditions
1 Safety conditions
1 Availablebattery power and duration of the UAV flight

Especially strong winds may have an impact on the clarity of the pictures captured during the flight,
due to strong vibrations. Moreover, strong winds may reduce the flight time of each baBecyion

5 givesa thorough view of theprocedures that were applied as evaluation processed regarding the
collected images thgeolocationaccuracy of the resulting orthomosaic images and effects that

were resulied from the intense weather conditionsand the methods applied taddress these

chalkenges

10:52 6d © & BALO = 61%E

Pix:

Ctrl+DJI
1052 6@ © % »
Pux:
Plan new mission <
™M r
111 [ 1
i
111 l O
POLYGON GRID DOUBLE GRID CIRCULAR FREE FLIGHT
MISSION MISSION MISSION MISSION MISSION
For 2D maps For 2D maps For 3D models For single 3D models For advanced users
1l
PROJECT LIST TUTORIAL/HELP
1 @) <

Figure3: Leftside image: Ctrl+DJl application; Riglite image: Pix4Dcapture home screen
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10:54 @ 2 % N Q =l 60% & Figure 5. An

opened mission
along with its

parameters.

PHANTOM 3 PROFESSIONAL 14 Ina

131x146 m
5min:00s

2.1.2 Generationof image orthomosaics
After thecollection of the necessary drone images, the next stage is to process the aerial photos using
photogrammetry techniques to produce a 3D model reconstruction and a 2D RGB image orthomosaic
For this process, thAgisoft Metashap@rofessional softwarés used along with the following steps
that are also illustrated in the Poprocess section dfigure2. Before the 3D model reconstruction, it
is critical to calibrate the camera so that the model produesitihave a high level of accuracy. If an
image is captured with a different camera, this step is essemtiaur case, and for the purposes of
DIONE project, images were collected by using only one camera, the default that is installed in the
drone.

1 File Upload:At this point, the overall dataset with the collected drone images is imported to
the Agisoft Metashape software.

1 Relative orientationand Image alignmentHomologous kepoints are detected and matched
on overlapping images, leading to artiemte of the external camera parameters. Before
performing image alignment several accuracy options can be selected at this step: selecting
Gl A3AKE | OOdzNF Oéx ! 3Aaz2F0 aSilakKlLS dzasSa (GKS
image downscaling bgfl OG2NJ 2F n o0n (GAYSa o6& SIFOK &aARS0:
downscaledbp¥ I OG2NJ 2F mMcX YR a[26Sai¢ OFtdzsS YSIya
Gl A3AKE | OOdzN> O Aa aSftSOGSR F2NJ oSaid NBadzZ Ga

9 Aerial triangulation ¢ Buddle adjustment In this step, includes the processes that are
responsible for the determination of the correct position and orientation of each image in a
series of aerial images #oey can be compiled into a map. For this case and as it can be seen
in Figure2, the collected Ground Control Points (GCPs) are imported in plain text data format.
Before using of GCPs, the necessary transformations were performed in the coordinated
system, to matchthe corresponding UTM of each area. For the Lithuanian use case,
conversions were implemented froltKS94/Lithuania TM (EPSG: 3364he WGS84 UTM
34N EPSG32634) and for Cyprus in UTM 38RPSG32636).

1 Dense image matchingrocessing (Build dense it cloud). By the use of dense image
matching algorithm, the software generates a dense point cloud, whose final cardinality
RSLISYRA 2y GKS OK2AKY aS8G0AY3IaXNYbpidebriiges KS LIND
GKSNBl & gAGK aapAKESI JRSBAG¥SEAGE AYIFIASAa | NB
RSY&S YIGOKAYI LINROSRANB 68 | T OG2MNApTKES Hpo
is selected.
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9 Building mesh In this step, textured triangulated meshes are obtained from dense point
clouds.

1 Construction of the image 2Brthomosaic In this step, the whole object surface is textured
in the orthographic projection. In addition, Agisoft Metashape enables to perform
orthomosaic seantine editing for better visual results.

1 Exclude rough edge#\fter the generation of the 2D orthomosaic, it is usually identified some
rough edges in the boundaries of the orthomosaics, produced by the Metashape. To exclude
these areas, the raster clipping procedure offered by the epecessed software of QGIS is
used An example of the aforementioned artefact is showTable2.

Table2: Example reveals the exclusion of the rough edgesegsaite initially produced by the AgisMetashapesoftware.

Initial orthomosaic with rough edges

Final orthomosaic after the raster clipping

2.2 Technical Summary

With the aforementioned processing flows to be determined in the corresponding chaplers,
process of taking RGB aerial photos with the UAV using the drone was carried out. Whereas with the
acquired photosand the necessary GCPs a 3D model generation thed production of image
orthomosaics could be achieved. In the following table, a brief representation of the specifications of
the equipment and the parameters of the autopilot track mode is given.

Table3: Hardware and Softwarequipment specificatiorsnd parameters.

Ground Control Points RTK GPS receiv@iopconGR3 GPS

Drone type Aircraft DGI Phantom 3 Professional
MKH®oE [ ah({
Camera . : .
Effective pixels: 12.4 M (total pixels: 12.76 M)
Flight speed 5m/s
Adjustable Aperture /2.8

Software track autopilot
Required Operating Systems
Device
Required operating systems
Flight duration
Flight altitude
Image resolution
Spatial resolution
LYF3SaQ 20SN

DJI GO and Pix4Dcapture
Android version 10 or later
Samsung s20+
Android 4.1.2 or later
approx. 125250minutes per AOI
50m above takeoff position
nnnn LAESt& 602ARGKOD |
2.2 cm/px
70%

N 7
:‘-{"‘:ﬂg %
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3. Preparation phase

3.1 An iterative & collaborativeprocess

The preparation of thelrone flight campaigns to collect R@&ages with the spatial resolution below
the onemeter was a process thatagidentified in order to meet the needs of the project and the
users. This way, the objectives that ageing to bedescribed in the followinghapters were
determined through a collaborative process betsn the two Paying Agencies that are involvethim
DIONE projecte.g. NPA and CAPO) and the correspondiaghnical partners (i.e. ICCShe overall
procedure is illustrated in the followirgeps.

1) Being aligned with the regulations that concern the proj
use of Unmanned Aerial Vehicles (UAVs)/drones, follov
the updated regulation schema as it was formulated by
European Commission (EC) and tHeASA (Europea
Aviation Safety Agency).

Technical

partners ) Definition of the regions of interest (ROIs), where

drone flights were scheduled to be conducted according
the spatiotemporal availability of the VHR data and ci

and land cover types that could be captured within thc
areas.
3)

. Definition of thenumber of repetitions and the exact date
Paying according tahe phenological stages of the majority of tt
agencies identified crop types.

4) Enhaningthe positional and spatial accuracy of the generated orthomosaics from the collected
drone imagehroughground control points (GCPs).

5) Considering theCOVIBL9 pandemicproperarrangemens had to be fulfilled to ensure that our
missionswvould be alignedvith the respectivelocal restrictions

6) Finallytestingof the drone platform prior to the conduction of the official flight campaigns and
the construction of the drone orthomosaic was performed, making sure the designed solution was
properly formulated addressing any potential challenge.

The 2, 3 and 4 bullet points were defined through an iterative process, as all of them could dynamically
change according to the weather conditions (e.g. drones are incapable to fly with cloudy and rainy
weather) and the COVIIO stage each time considegithedailynumber ofaffected citizensoth in

the country that the flights are going to be taken place and the country of the drone operadothe
lockdown restrictionsThe first case is a phenomenon that more commonly seemed to appear in
Lithuania rgions, due to its unstable weather conditioasd thewet and cloudy climate even in the
summer seasorAdditionally, high temperatures occurring in summer month€yprus raise thievel

of difficulty for thedrone tyability due to the decrease of thevailable time where the drone could
operate and the area that can be covered.

In general, weather is important and poorly resolved constrain that affect drone operation.
According to Gao et. al. [Hdir temperature, wind, speed, precipitation and othatmospheric
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phenomena play a pivotal role in drone endurance, control, aerodynamics, airframe integrigf-line
sight visibility, airspace monitoring, and sensors for navigation and collision avoidance. There are
situations, where drones are unable tg futstill, the decisionof when, where, and how a drone will
operateis predominatelydepend on the decision of the drone operator and the level of experience.
Finally, the third point of action had to be repeatedly performed in every campaign asriesassary

to identify the precise position of the GCP marker in the drone images.

3.2 Prerequisite objectives

3.2.1 Aviation Regulations for Drones
Since 1/1/2021, the European Commission with the help of EASA (European Aviation Safety Agency)
has drawn up newegulations for drone operationghat have a horizontal application to every
member state in the European Uniofheprincipal goabf EASAs to promote the highest common
standards of safety and environmentplotection in civil aviation, and thereforehé following
objectives should be taken into account.

1 The development ofommon safety and environmental rules at the European level

1 The monitor andimplementation of these standards through inspections in the Member
States

1 Providing thenecessary techné expertise andraining

91 Closely collaboratingith the national authoritieshat continue to carry out mangperational
tasks, such as certification of individual aircraft or licensing of pilots.

To ensure the free circulation of Unmann&iicraft System¥&/ehicles(lUASUAV) otherwise known as
Drones and a level playing field within the European Union, EASA developed the following
regulations which will replace the existing national rules in EU member states:

1. COMMISSION DELEGATED REON (EU) 2019/925

2. COMMISSION DELEGATED REGULATION (EU) 2020/1058 (amending*2019/945)
3. COMMISSION IMPLEMENTING REGULATION (EU) 2019/947

4. COMMISSION IMPLEMENTING REGULATION (EU) 2020/639 (amending 2019/947)

According to such gulations,operators are able to operate their drones seamlessly when travelling
across the EU or when developing a business involving drones around Europe. Commbavelies
will to foster investmens and innovation in this promising sector.

ICCS imesponsibldor theimplementation of thedrone flights in DIONE projeandis in linewith the
aforementioned regulations, having among others, certified pilots, operator registration number
order to usethe drone,and many othersit should be noted that eactight campaign that is carried
out in DIONR) is fully compliant withthe regulations of the two countries where the flights were
conducted,and EASA aviation regulatioiy takes all the necessary precautions and safety measures
for the crew, the suppding staff,c)respectsGeneral Data Protection Regulation (GDiRs, and d)
operates with the propedrone according to the relevant category/subcategories of drone operations.

3 https://eur-lex.europa.eu/legatontent/EN/TXT/?uri=CELEX%3A32019R0945
4 https://eur-lex.europa.eu/legatontent/EN/TXT/?uri=CELEX%3A32020R1058
5 https://eur-lex.europa.eu/legatontent/EN/TXT/?uri=CELEX%3A32019R0947
6 https://eur-lex.europa.eu/legatontent/EN/TXT/?uri=CELEX%3A32020R0639
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3.2.2 Definition of the Regions of Interest
This section presents details regarglithe definition ofROlsthat were chosen to be monitoredy
drones In both pilot areas of Lithuania and Cyprus, the selection of the regions and the area coverage
was based on two main groups of criteria with the first to indicate the factors that are related to the
local area and the second to the functionalities of threne platform and its hardware components.
In particular, the first group of criteria include parameters such as a) easy access to the region that
enables the operator to perform the flights, b) regions at low altitudes and with low inclinations
assistingas well to the drone operation and the efficient image collections, c) the diversity of the crop
types and b) the presence of land objects with limited spatial extent, suét-As Subsequently,
analysinghe first parameterof the second groupwhich isthe maximum area of coverageroper
calculationswere conduced before the conduction of the flights to estimatee approximate area
that can be covered by a single drone flight, using one battery and at a certain height. This way,
subsequent calculatits can be made to find the total area coverage through one drone flight
campaign that last four days and with the number of batteries that were used to beSaaandly,
the flight height of the drone was a parameter that remained stable due to the teahspecifications
of the drone and the national decree of the Unmanned Aerial Vehicles (UAV) that foresees the
maximum flight height to be around 50m and the distance of the drone operator from the drone to

be at 500m. These regulations have to be addrd SR 6& G(KS 2LISNF G2NABR GKI G

OFrGGS3a2NEE D

Finally, the last criteria that should be taken into account reféhtocoverage of these areas by other
EO data at very high resolution, such as the satellite data provided by the ESA DWH amthitree
VHR images offered by the PAs. Considering the |dte=te data sourcesare offered every year to
the PAswith a will to improve the monitoring processaccording to the rules of the Common
Agricultural Policy(CAP) Thus, overlapping with shcareas should be avoidedlhe following
paragraphs illustrate in detail thaefinition of the aforementioned parameters for the establishment
of the selected areasvhereasTable5 presensa synopsis of them.

Tabled: Groups of parametetbat determined the spatial extémnd the location of the region of interest that will be covered
in the dione flight campaigns.

Parameters related to the| Parameters related to the | Additional parameters related to
local area drone platform the data

Altitude Total covered area L. .
I NBla akKz2dzZ Ry Q
o . , availableVHR data
Local Inclinations Droneflight height
Crop types I AL o= x =
Single flight duration | eS| a a K2 dzt Ry Q
Ecological Focus Areas availableVHR data

3.2.2.1 Areas in Cyprus

In the case of Cypruthe two selected areas are depicted figure7. A small change of the initial
definition areas of interest and especially in the second avaa madewith the Paramafi areato be

7 https://www.easa.europa.eu/domains/cividlrones

8 https://en.wikipedia.org/wiki/Paramali
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changedto the Choirokoitid region. This modification wasdecided due to local legislation
measurements that forbidsto perform any monitoring operations in the surrounding arelae Tinal
decision was madeafter a common agreement among the partnergho evaluatedthe main
characteristie of the area, ensurinthat follows the necessary requirements that were described in
Section 3.2.1Proper estimations were conducted in order to find the maximum spatial extent that
could be covered by a single drone flight, using one battery. Thissuhgequent calculations were
made to find the total area coverage through one drone flight campaign that last four days and with
the number of batteries that were used to be five. Considering the above, the total area that can be
covered by each singleate flight is 240m*240m with the approximate flight at 50m. The duration
per single flight is assumed to be-2@ minutes. The following table illustrates the parameters that
were defined for the calculation of the total area that could be covered in Gygmough a single
campaign.

Table5: Characteristics of the areas thatrecovered in the content of the drone flight campaigns in Cyprus

Ll = S Total area Total area coverage Approximateduration of
o coverage (if) (hectares) the flight (min)

Single drone flight 57,600 ~17-20
Daily 288000 22 105 (1h and 45"
Flight campaign (4 days 880000 88 420

Spatial resolution = 2.2cm

The activitywasconducted throughthe PIX4DCapture software and the Mission Planning module that
enablesthe user to define the mission parameters and generate a grid mission that allows to see the
approximate time of each flighAn exampleof the planning missions as they are generataeamugh

the mission PIX4DCapture environméntepicted irFigure6. The mission plans and the generation

of the mission sulblocks will be shown in chapter1 and O for Cyprus and Lithuanian pilot
campaigns.

Figure6: Example of the definition of two missions in the PIX4DCapture.

The areas that were finally determined to be monitored for the regions in Cyprus aaet:miFigure
7. Into a similar process, updates in the initial flight plans were performed in Lithuania pilot areas
considering flight characteristics. Furthdtails will be given in the chapter below.

9 https://en.wikipedia.org/wiki/Khirokitia
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2" region of interest: Paramali

1s'region of interest: Akaki 2"d region of interest: Choirokoitia
Figure7: Updates and finalisations of selected regions for performing the drone flight campaigyprus

Concerning the crop types, the areas are characterised by different categacladingi) annual

crops such as barleycorn, spring wheat, potatoespgymanent cropslike the watermelons and
vetches,and fallow land(black and green fallow land is prbited to be harvested within a crop
year?), iii) fruit trees and shubsland cover types as mostly olivgtrus trees and orchard8oth of

the regions have also areas of high environmental value (i.e. EFAS) containiegvaigmmental
schemes with islated trees. The RGB images received during the drone flights and the constructed
orthomosaics will assist with the need for continuous monitoring, evkan it comes to landbjects

with smaltextent. This is particularly important for Cyprus caséeresmall and elongategarcels
(<100n¥) are observed.

10https://ec.europa.eu/eurostat/statistics
explained/index.php?title=Glossary:Fallow_land#:~:text=Fallow%20land%20is%20all%20arable,duration%200f%20a%20cr
op%20year.&text=Fallow%20land%20may%20be%3A,with%20n0%8%26at%20all
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